Methadone and illegal drugs in hair from children with parents in maintenance treatment or suspected for drug abuse in a German community.
Children living in homes with drug-addicted parents are in a steady danger of poisoning and may suffer from neglect, maltreatment, and lagging behind in development. Hair analysis could be a suitable way to examine this endangering exposure to drugs. Hair samples from 149 children (aged 1-14 years) living with parents substituted by methadone and/or suspected for abuse of illegal drugs, and from 124 of the parents in a German community were investigated by liquid chromatography-hybrid quadrupole time-of flight mass spectrometry and by headspace solid phase microextraction gas chromatography-mass spectrometry for methadone, heroin, cocaine, amphetamines, ecstasy, cannabinoids and benzodiazepines and their metabolites or degradation products (32 compounds). From the children's hair, only in 35 samples, no drugs were detected. Cannabinoids were found in 56 samples, in 20 of them as the only drug. In the remaining 95 samples, methadone was identified 35 times with additional use of illegal drugs in 28 cases. Drug use in the children's environment was obvious for heroin in 44 cases, cocaine in 73 cases, amphetamine or ecstasy in 6 cases, and diazepam in 8 cases. The concentrations varied from limit of quantification to 2.16 ng/mg of methadone, 11.1 ng/mg of 6-acetylmorphine, 17.8 ng/mg of cocaine, 3.29 ng/mg of amphetamine, and 0.72 ng/mg of Δ-tetrahydrocannabinol. In general, hair from younger children contained higher concentrations than from their elder siblings. Systemic incorporation of methadone, cocaine, or cannabinoids appeared likely from detection of the nonhydrolytic metabolites 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine in 11 cases, norcocaine in 16 cases, and 11-nor-9-carboxy-Δ-tetrahydrocannabinol in 9 cases. Within the families, hair samples of children and parents provided often the same drug pattern. External deposition from smoke and by contact with contaminated surfaces or parent's hands and systemic deposition after passive smoking, administration, or oral intake by hand-to-mouth transfer were discussed as alternative incorporation mechanisms into hair. Altogether, investigation of children's hair proved to be a useful way to detect endangering drug use in their environment and lead to a more thorough inspection and measures to improve their situation in many of the cases.